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Abstract of J P2000 198793 

PROBLEM TO BE SOLVED: To provide a process that can efficiently produce a phosphonitric acid 
ester having high purity, a low acid value, without occurrence of side reactions, for example, hydrolysis, 
crosslinking and the like. 

SOLUTION: A cyclic or linear phosphonitrile dihalide represented by the formula ((n) is an integer of 
>=3; Xs are identical or different and represent halogen atoms) is allowed to react with an alkali metal 
salt of a compound selected from alcohols, thiols, phenols, and thiophenols to produce the objective 
phosphonitric acid ester. In this case, the alkali metal salt is prepared by mixing a hydroxy! group- or 
thiol group-bearing compound with an alkali metal compound in an organic solvent or in the absence of 
solvent and subjecting them to the azeotropic dehydration. The reaction in the organic solvent is 
carried out, as the reaction mixture is maintained its temperature in a higher boiling point range from 
the azeotropic point of the organic solvent and water to the boiling point of the organic solvent or of 
water. In the case of no solvent, the reaction temperature is maintained at 40-200 deg.C and the 
amount of water in the reaction system is retained to <=10 wt.% based on the whole weight of the 
reaction system. 
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7'Clfc-e#&L*:. -e-C1^4 8%*gHt^- h U 

& c*BHk-*- f y ->A4 o . o g m 

TPltD £3B$fafc;brt:oTjr<K?STU RfiS^O* 
(tKSHL;-*- h 'J ^7j<^M&#^*&y : 7 x 7-/K0N 
aig£j££J: y£t&*) (i^no^y^kco^^ 
J: Ott*>^^^*Six. ?nD\y-b'y^!:Sl*l 
(tRLfc. ^^ra»5?KcOfig{± 1 2 7~1 3 3'C£Sf 

)§?£<7>?i§T*n r f&. 1 3 3X:T 1 l$H&j£LT£J£^l*l 
5 0 0 p p mJ-XFtcSr* ^T'BbkL*:**. RfE 

[0 048] *<7>f&. RJfciKS^O'CtTftfflL*:. * 
y*§?&l 6 5.6g (0. 5 Omol) Sr^SL&tf^f&^l:: 

mi . zmmvKmmz am t x . 1 3 3 xre 6 

KJ«£ £ 5 %*®Hfc-f h 'J *7 5 0 0 ml V 3 

El&itU 4"fDL*:f£. *5 0 0nlT2E18fc»tfc. * 

(<3Torr. 8 0X:) Lfc SSiSPIStt 1 1 

4 . 4g (HX*9 9.0%) tfmhtltz. fifi^^JH^* 
89 0 {#»A+)s-sWm-) . Bt£l0 5*C. 5%«fi 

*wi*3 3 6*c. ftms&3 5 4-c. y c 

HNTcSWftfK 1 H-NMR2U/3 1 P-NMR£g!l5g 
U CN = P <-OC 6 H 5 ) 2 ] nX'^S 

til) *7ofc- h y /H^*7 x -/UT"£> 6 .1 t Sr5gl2 1 
fc. 

[0 04-9] H»«2 

ViVUfvyA H3*«cifflV^Ja*MiiatWl t H« 

[N = P (-OC 6 H 5 ) 2 ] 3 
•i.S*C^X^hy/Hg^'7x^3*f!i:l 14.7g 
(IR*9 9 .2%) 7 00 

vx^u>m%) .tun or. 5%as«^ias3 
3 or. #&8&g3 5i-c. 

[00 50] 



;H 14.8g <JR*9 9.3%) EJ£&KJi 1 

3 3^. RJ6^»fcl*2B«BI£KLfc. iftti. 7x7 

-/kd# y •>AJgco^gfjK* i 7 x s—fwyf- v y ^A*g 

(^jxf^ygii:) . M&i l rc. 5%SSjS^ 
^sox:. ^«Kag3 5 i*c. 

[005 1 ] HJ6CT4 

f£f&@fiM-*7s*- h y /i-K^^ x -;n l 2 . l g mm 

97.0%) ^•^#^. Kjeiastii i4°c. mga&iz 
iiio«HB*HLfe. a«¥%^*9oo (^yx^ 

UVil) . Si6l 1 l-C. 5%fiiM^-«aS3 3 0 
•c. ^-ft?iaE3 5 It. 
[005 2]^lfeW5 

1 fc|Sl*fc:KJ6*ffv^ Uttni kR~flBft*<0Hfett 
ii^x^-h^HSy^i-iH 14.4g (IR^9 
9.0%) 505ffigl3 6-C. Rf^MtC(i5. 

5«*HS:HLfc. Si^^fiSSO (iK'jXfl/^ 
81*) . BJUSI 1 0-C. 5%«4j^-ajg3 3 3°C. 

geag3 4 9-c. 

[005 3] H*fe«flJ6 

totzm-temtmi tmmzg.fct:ftr,fc. rje^k 

lt95'CX'h*). R!65aSfc:»i5B«a*Rt<:. R*B» 
Tf^ R^jR&JgSiU. ^no^y-fcVlOOOmlSrffl 

^tBi»u m^*s^i i k mmiztiimws. l . mm. 

x-;H 1 4.3g (11X^9 9.0%) 

^*8 7 0 (^^fl/Vil) . MAI 0 9-C. 5 

%SSS^«3 3 3*C. ^»fiJK3 5 0*C. 

[0 0 54] m&m7 

>?AQ- h^a^&ff ft^-r-i -^^-7 h y *r 7\ 
fflUOf-. ?®Ta-hS.t/}^I i SSr«i^v:2L<04D7 7 
X3C> 7x/-/H 70. 5g ( 5. Omol) J-ffOl 
0. ^;UAX^?tatTl 0 0t;£T#iSU£. 
y VKS-ffc^by'>A4 O.Og ( 1 .Omol) <7>4 8%7jq§ 
?gS:3^S^i5^-5T31<«rFt. RJC^O* (?KBt 
ftrf- h y ^A^?gEi*«0*2Sty r 7 x 7-;UONatat 
mz±*)±t&*) {i7x7-;Pk£0^lc«t OK^fc 
^K^v^V ^ fc . c: <O^I^V ufe 7 x 7 -;K7)^*(± 3 3 0 
g ( 3 - 5mol ) X'f)ifc. ^cOfaRJE?gcOigJS(i, 1 0 
OtKftjePSfU Rf5mrt<0^-*^{i#tc3%JaTT-J> 
o^:. 7fcB?^hy^A^?K^^9SiJ?rFL^ 
B#AT'gB?S4 1 *^«aAH^tt<07 x 7-^CONa^ 
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[0055] *BHW- h "J ^A*&&<7)jgTi&TfJL 1 
3 O^T 1 affiRbft bTgJftK^^ft'tf 5 0 0 p p m 
UTK&<i>ifcT'fl&*L*:f£. %JZMt:5 0'C£X'<%&L 
tz. f^a^-hU/^D^-fH (3»tfc: 59 
%. 4S#: 13%. 5**Xtf 6»* : 12%. 7* 
3%, 8SttfeLt: 1 3%<OW.&Va) <7>35%7u 
n<y4£ymmi 6 5. 6g ( 0. 5 Omol) S-^aiLS:** 
^»*(ClDi. *^«PR^R*S«*l«»tT. 13 3'C 

^X*-hU;UK^7x-;H 1 4. lg (IR3&9 8. 7 

%) afi^^pfisso (^yxti/yi 

'*) . WU±U0 7t:. 5X«*»Wft*3 3 7K;. KM 
iSJS.3 5 0*C. 
[0056] 21*60118 

i&Kfh 8rFn-VRtflWI 5 «*fflli.fc2L<04P7 5 
^nc, 7i/-;i-9 4. lg ( 1 . Omol) „ ?nn^y 
■feVS 0 Oml fcjJcRfcTVUS -«7A 1 g CTOttTft 1 
Ojunu WJWfc* (80 H) MFWRO, *A)V>WZ 
fSit LT 1 2 7*C£T#iBiLfc. ^i'VKBHfc*- h U 
A4 0. Og ( 1 . Omol ) (7)4 8%**§?8£ 2B§fgfc:;b*: 
■oTSifcSTU (*BHt^hy^-Mc?§ 
&Et33te057j<#.tf7 x 7 -/UO N aig±$.l:: <£ 9 m^it h 

Mcoia^ti. i27~i3 3x;tan«i$*u w$£kft<r> 
m.nffiT%$T&. 1 3 3*ct- i mm&fs. lt^m*^ 

5 0 0 p P miHT&kZ ^Tffifc* Ut#>\ 

y >>aiox7 y -fc&ofc. 

[0057] -tOf£. RJ£?££4 O'C^-C^SIL*:. * 

y^JS? 165.6g(0.50mol) Sr^ffl L3r#fcf&* 1= 
JPi, *<0aWtf5U6»*Jn«tT, 13 3*Ct3^ 

x y-/uo-J- h 'J 7AJg#J: 9#iMx<o&v\ itfiffiW 

mmcojpffi^fflv^r Kmm*t>7mitT?v s -*7A£if* 

l«S^OBfe«iPll*l 14.8g (IR$9 9.3%) A* 

fi*¥%5HM8 9 0 (tfVX+l'ym 
J£) . S1^10 9*C. 5%MJ&Hag3 3 0X;. 4MB 



&£351*C. 
[0 0 58] $mM9 

7 x S-MzfttT 7 x /-;P7 0 . 6 g ( 0 . 7 5mol ) 
tf^7x/-/l'2 7.5g (0. 2 5mol) SrffiVK *n 

wo-ey* i o o omifflv^swMi^s^j i tmmz 

RJSSrftW RtfgaSfcl 2B§ra£gL (RJwSJgl 3 
3*C) . [N = P <-OC 6 H 5 ) i . 5 (-SC 6 H 

5 ) o . 5 ] nT«3ii*&1tfifiiWffl<*l 1 7. 2g 
(IR^9 8.0%) *ntz. «ft^^^fi7 8 0 (# 

y^fi^^iS) . Hj«9 4t;. 5%s*^-i&g2 9 
5-c. ^s?iaK3 4 0-a 
[0059] mtmi o 

7xy-;w^i.T3,5-=Jf->py-;n 22. 2g 

( 1 . Omol ) S-fflV^O^ao^y-fe'y?: 12 0 Omlffl 

^zmutmsm 1 1 PWUcRj&fcfrv^ Rjs&st: 1 

0B$H£gL (Rfe&gll 33'C) . [N=P (-OC 

6 H 3 (-CH 3 ) 2 -3, 5 ) 2 3 n-"T^3flSS*S 
feIlt*tl4 0.8g(iR^9 8.0%) Srff^. 

*fi9 3o (^y^f-i^mao . isb&: B fm%M& 

IfflUZtVf. 5%aS^lSJK3 6 9-C. ^^JS3 

8 0'C. 

[0060] $mmi 1 

7xy-;WCfttT2-^7h-;H4 4. 2g (1.0m 
ol ) ^fflHl^DD'sy-fe>| 13 0 OmlfflV^J^f- 

t^atMi tmmizKmin^K rj^sc; i 2b#sst 

(505;fiJK13 3*C) . [N = P (-OC 
! o H 7 ) 2 3 nT^$aSflEfellI«sl 6 1 . Og (JR35 

9 7.2%) fcftfc. SS^-i^H^SS 9 0 (ilf'jXt 
W^m) . WWII 5 2-C. 5%*4^iSJK3 6 5 
•C. ^^S«3 9 7'C. 

[006 1 ] ^S£W 1 2 

y*An-h)*Sf^#(ttf^-^^-? K5-y7. 
a«tt. JSTo-hSl^«#«2-«i.^2L^4P77 
^.=r(c. l^V;W^y— ;U5. 5g ( 0.0 5mol) t7i/ 
—)V6 5,9i (0. 7mol) k ?noO-b>6 0 Oml t 
ZnWO. *4 /UrtXtZ&mirX 1 2 7'C£T'#iSL 
Jt. -ed^*^b^-hy>A2 8.4g (0.7 lmol) <T> 
4 8%*)II&3«:^oTi««TL, 

(*H^ h y -7 A7K«l?S65ft^7j<s.t/7 x y-;i^ 
coNaito£fc«}:OH*-r'&*) li?uw<.y*£ykco 

&mz*vm*>izm^&&tsii. rnwo-eynx. 
zzkfttzmitc. z<nffiKmm<vwj%.ui2 7~i 3 3 

R^rtO^^{4Sfcl%OTT'S>o 

. *iHk7- h y *? j>7mm<7)mT®:7&. 133 °ct 

1 BffiBRyft LTR^rtO*^* 4 5 0 0 p p mWTfc'Sr 
ii-CBWcLfc* 1 . K«att^T8aMx* t !«<»iPK 
®<5Dft^7x7-/U0Na&c7X*7y — tC^ro^. 
Rm?g2:4 O'CiT-^ait, ^dt-b'J/P^o?^ 
K<7)3 5%^DD / <->-t'>1i?Sl 6 5. 6g ( 0. 5 Omo 
1) ^^aiL=SrA^#^fciDt. StfRJS&fciD&L 
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T. 1 3 3*C-t*3B#0jXi¥U:. 
[0062] <ZilhliS0£->"AO- l-tf^tiHW^-f 

*Sr«lifel 7x7-/W37.6g 
(0.4mol) £7 no^-fe>3 0 Oral i: »9 « 

^HS'fb^M'^-^ 1 6.0g (0.4mol) <04 8%7j<}§i£ 

^SrlfflSL^. CL^tW^^RjejS^JDx.. 133 

xrc4BasH»PUfc. kj£»t&. Kj&»*£tt0!i 1 

t , $StfefiiPll# 1 0 8 . 8 g ( IR* 9 
7.4%) W'&btltz. «fi¥%*^*9 30 (#UX 

f-u^aa) . m&:*nv&£m£\mmztvf. 5%m 

»j^SJS3 4 8-C. ^^^3 4 8-0. >J >-£3n£. 
CHN7nS^-*f, 1 H-NMR&tf 3 i P-NMRSrSi 
£U ^k**** [N-P (-OC 6 H 4 O-m) 
0 , , (-OC 6 H 5 ) , . 8 ] n-CHSft**.**— h 

[0063] rnmw 1 3 

7xy-;UCft^T7xy-;U4 7. lg (0. 50mol) 
thVyjls^aX-fS— »5 0.0g (0.5 Omol) fcS: 

7B#ra$"St (RfS&Kl 3 3°C) . [N = P (-OC 
6 H 5 ) , . o (-OCH 2 CF 3 ) i . o 3 nX'&Ztl 

&&?iftmmfti i6.2g(iR*98.o%) zntz. 
mm^^h so (xv xi-uymn) . ii£9 8 

•C. 5%*»J&H&K3 0 O'C. ftt®&J£3 i o-c. 

c o o 6 4 ] $mm 1 4 

7x7-;W::fU.T7x7-/l'7 0. 6g (0.7 5iuol) 
t YV7)l'*X2X.fytt—)V2 9. Og (0.2 5mol) 

tSfc7«*W&»L (Rj5i&£l 3 3'C) . [N = P (- 
OC 6 H 5 ),. 5 (-SCH 2 CF 3 ) o. 5 ] nX-m. 
S*i*afettPHM*l 1 8.6g (JR*9 7.9%) Srif 
fi* s P%JH i S7 6 0 (^yxf-uvKW) . SbS 

9 8*0. 5%aas^iag3 1 o'c. ##ibjK3 1 o 
•c. 

C 0 0 6 5 ] ifc&flJ 1 

iWMK SSTo-bRVJWP«*«ifc2L04n75 
7.3fc, 7i/- ;P94. lg ( 1 . Omol) „ ;on\y 
-fe*>-8 0 0inli;7j<S!'fbi-hU , 7A4 0.0g ( l.Omol) 

&tf7x7-/lw7)Na*g^£J:9©J&^£7J<) «:70 
^yo*Il«Jtl Lfc. CI cD&flSgOiSgli 9 0—13 

3-cx-h^tz. mmmnmiwi 3o*c^^^. k 

flfaiU ^5?Sti:8i^T^iS1x<0®V^7U-^o 
fc. mm, A*>*## 5 0 0 P p mOTlCfci 4 



X-mrTZteMzl OB^HSrSt^. ££>RJE?8E£:4 0 

oo^^-tfy^l 6 5.6g (0. 50n»l) ^^L^r 
* J ^^tCjDi.^fl^llDSiiL. 1 3 3-CX'24mmm 

HfttetMgft&au $ftfefcMifr9 5. og mm 9 

0.0%) fiS¥*%#^S870 (XVA^-U 

ysm) . : ww^rwuflBissr. 5%*«few& 

E3 2 9-C, #8?&£34 o*c. yv-Mr*, CHNtc 
*#tfi\ Jo*#«?ttigsa\ 1 h-nmrW 3 i p- 

NMR^I$L> Mk&fatf CN = P (-OC 6 H 5 ) 
1.6 5 (CI) o.s 5 3 nt«8*l6*X*-M;^ 

&xx7-)\sX't>&zb zmztfz. 

[0 0 66] Jt*H?iJ2 

h ti&m&witi? 4 - 7-7 v 9 •» 7\ 

7x^-^9 4.18 (l.Omol) i?OD^y 
•t£y8 0 0ml i:Srf¥ 95X0. ^-f;WUtj|»LT12 
7X:4T*atfc. •e^'VK®E'ft;-?-b , J , 7A4 0.0g 
( l.Omol) <r>4 8%7mmi3 0^mi>Zhtz-yXmr 
U EJSifc+O* (*8Hfc^y^A7j<?§&&5fc<?)*S. 
t^xy-^cONatg^KiOMtt-T**) 

£ £31 t Jfe . £ «O^IRie?eioaK(4 9 0-13 

[0067] TKBS-fk-T" 1> V *7 J*imWk-£.m.WT LX l> 
RJS?S+*^7xy-;K^NaigJiWaiL : S:* > -5^. * 

mt-r h v *7J±7i<.®mcr>ffiTm7&. 1 3 3 *ct 5 
JKaabfc*. KiEM+*^^Uc*©^v^«o7xy 

7>J— fcto/i. StC, RJKS'fOTK^'SOOppm 
mTt^i,^T'lfcK-r-i.7t:^3B§P^Srgt^. Z.CDK 
mm*4 0X:&X'<$£ll,. ^*=.h'J;i/^D7^ H 
03 5%7ao<y-fefyjg^l 6 5.6g (0.5 Omol) 
S-^aiL^j&^^^fciDt^lltfiDgftL. 13 3X;r 

1 0 0. Og (JR3S9 1.3%) MM^^ 

Ji*$-r. 5%asM^-ia^: 332X:. ^Piag: 3 

5 O'C. 'JVtf*. CHNtc^^^ ln*4M»tttt* 
1 H-NMRRV3 1 P-NMRS:S3^L. ^-ft^- 
W[N=P(-OC 6 H 5 ),. 7 9 (C 
D0.21 3 nT&Ztl&*X*-hV)imz.XT>l>X' 

[0068] *mm3 

^fflv^mwiits^ijiiiiHiafcKtDS-ffo^. ip*>. 

2 L04 P75X3t s 7x>— ;U9 4. lg ( 1. Omo 
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1) t?uw<.y-t£y8 0 0n\t7kfflltiV*7£>5 6. 1 
g < l.Omol) CD4S%7mW.t*n Y )'®l ]r ) . 3*4 JW< 
*(cSKItLTlnJ»U (*SHt#y7A* 

[0069] gj&ffi*>ilK0( 131 "Ctcfc-jfc*. 
ja5ffi+<D*##5 0 0 p p mfilTt** 4TBWcT*fc 
M§?8 1 6 5 . 6g ( 0 . 5 Omol ) 

jnifclMiVWRU i3 3-CT'i5i$faj»¥L*:. c: 
«D*A-C, KJ6l£tfTLfr< &•>*:. filtt. «6R*H 
1101 1 fcRHWcWWlBiU Stfeffiff[iffc9 9.9g (JR 
^88.6%) 88 0 (*>J 

M^iaS3 3 0-c. ##s&j&3 4 5*c. yy-^tf. c 

HN7E*#W. fln*4MfflKMIWh 1 H-NMRStf 

3 i P-N.MRMttU *-(b*** t [N = P (-OC 
e H 5 ) i . 9 (CI) o . l 3 nTR^it**^*— b 

[0070] smm4 

?aa^y-*£yl,zKz.T bfi>x.y*m*&IW&UMH 

7x^94. lg ( 1 .Omol) b Hl^xy800 
mlfc£f¥9IR9. jM /UA*te««LT 1 0 5-C4T# 
iatJt. ^d / Vk^'fl:^hy r >A4 0.0g ( l.Omol) 

04 8%*?SfS5:3 07i-fat:t)?t^T?STt, RJ&fc'f 

( *8Ht,-?- h y ^M-ymm^^Ri/y 3. J -IV 
coNat§&&i/Z£ Ditt"*"**) £ WUx>-fc co^^tc: 
<fcWhN&*U wuxy<o*£ifci*iCKL*:. z.<r> 
IHRJ5»W>aKW:8 0~l 1 OX:. KlE^rtoif^Ji 

L£ A> o . *®-ffr*- b 'J * A*?§i$<7)jrF*STf£ . 1 
1 0 , CT'5lSIH«UftLfcB^ RJ6M+frS>4MHriflB<0» 

aawfcwivv*? u . sjE^ep^^K^* 5 o 

0 p p mJ2lTtc$r 6 & T-ffifck-f £> 4 L 

[007 1] .I<7)RJS}$£4 0*C4T*<£S]U *X*x 
yyfrl/tuv* Ki7)3 5%?on<y-l:>Ml6 
5.6g (0.5 Omol) £ft2flL£#^&*KJ0;t*:&i? 
ttWRl/tl 14XrC7 2B»ISHJIJ*US* t , 

tfc^ofc. w^sj5?s$-ii{6CTitiiiaKasy!aa 

U tKXfittnaflc 1 0 0 . Og (IR^9 3 . 5 %) tH% 



HUft : gW&MuftfcwS-f. 5%S»^aS3 3 0 
'C. #j5?&,g3 5 0*C. 'jyttf. CHN7C^*«f. 
jD*?>BHxtg3?7h 1 H-NMRRtf 3 i P-NMR& 
«£U *fc£*#-[N«P (~OC 6 H 5 ) 
1.7 (CD 0.3 ] nT*8*l**X#-HJ)H|x 

[00 7 2] ttSS#!l5 

^oo'O-feVtifti.T 1 , 2-> ; *l^S'X*><Srffi 
V^OWiltttMl fcH«fcRJ6*fr-»fc. BP** 3L 
c04P77Xa(t, 7i/- ;P94. lg ( 1 .Omol) t 
\.1-V* hdf^x^y^OOOmlt^K-fk^hU^ 
A40.0g (l.Omol) <D4 8 93X9. 

h y fj ^mm^^Rt/y x y-;uoNaig£j£ic 

J: 9 Starts*) Sri h^x^yt^ii 
lei 9^KN&*L#. EUS^+^TftftSS: 10 0 0 

[0073] ZC0K®m* 4 O'Cit'^ t ; - 
YVfi&iruJj K03 5%?oa^:x-te':x?§?Btl 6 
5 . 6g ( 0 . 5 Omol ) £&2$L&*^&*£Jn;irt:&l? 
IfMRkjU. 13 3*Cf lOWHBHIfPUfc. iOB*AT. 

^^DD'sy^yi ooomi-msus, HSWl t 

wmznmmv. ®ft&f&w®i*9 9. 9g (jr$9 

3.4%) SJt^T^i : 8 7 0 ( jK y 

^•?aJK3 3 3'C. 7J-MSJK3 5 o-c. y y-i-**, c 
HN7C35##K Jn*4HBffi«3fta-. 1 H — N M RJkXf 

Jt^cO^^^x h y /H^xxx/WTJ) Z 1 5:5112 1 

[0074] tmme 

ifiJKff. aSTo- h RVmmZ Ixft2L«4077 
X3tC. 71^-/1/4 7 0. 5g ( 5. Omol) SrfFOIX 

0. ^-f/WN'xic?t«LTi oo"ct-c#iat^. -e^ 

/ VKK^Vy , 7A4 O.Og ( l.Omol) «4 8%*i 
?RS:3 07i-^i5^-?TJBTt. RlB»+<?>* (*K^ 

thy *;J>®Wiiii&<D*RV : y x y-;pcoNa^^fc 
i Oite-T-S*) Zy^s-frtn&ffiizX *)im*J& 
* L-Jt . c: <?3^v 7 x y-)V(rM*it 3 7 0 g ( 3 . 

9mol) X'$>->tz. CL<7)S^:jE5?gOaaK(48 0~l 0 0 
•CT'&Os -ir7K*(i:fitSV^B^fT*8%T'^)07t. *®!-(t; 
t- h 'J »7^*^?KO?i§T^T^ 1 0 0 -C-C8 B^iaSM-r 
S h . !l*07 x y-;PcONa^*^lij t . £05*614© 
^TgfJMx^V^X^y-tC^rO. Jttf^^Ilgt^o 
fe. -e^«OR^?8t+«07K7i-ti 2 0 0 0 P P mX'hi 
fz. 

[0075] %<m. »5?S5r 5 OX^^T'^aiL. *X 
*zMJ/k>7n5'f Y<r>3 5%?vw<.y*£ymw.l 
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6 5. 6g ( 0. 5 Omol ) ZiS&LZctf lztinz.t:& 

mfta&Lxi 3 3trc8B#ra»r jb&wsfr 

0 5. lg (JR3*94. 5%) 
MT^^i: 88 0 W)X*jr\sVWk 

g) . ausi o 2-c. 5%afi^iaK3 3 5*c. #8? 

^3 5 1*0. 'J CHN7C*frST. tiUfottM 

1 H — NMRSIf 3 1 P-NMRSr»£U 
*Mii[N=P(-OC 6 H 5 ),. 85 (CI) 
0.15] nT«*il**^*-hyA*t^^T* 

[00 7 6] Jt&#J7 

7xy-;WCfti.T7xy-;U7 0. 6g ( 0. 7 5mol) 
fc^-jj-7xy-;W27. 5g ( 0.2 5mol) 
oo'sy-fcfy^ 1 0 0 0mim^zmUiitmi2bmM 
£R*S£«fl\ 1 0 8. 9g (fl?$9 5. 

5%) Kfi ;s F%^i7 80 (tfU^f-pyiH 

») . SuS9 2X;. 5%S*«4iSJ£2 9 0X:. 
.K3 3 1*C. 'Jytt$. CHN7C^^«f, in*#fiH± 
SfH?h 1 H — NMRJtt/ 3 1 P-NMR£S!l5tU # 
£^[N = P(-OC 6 H 5 ) 1 .5 (-SC 6 H 
5)0.35 CCD o.'i s 3 nTfcSit****— h 

jUS^n?^ b'fccogUE(:i7 2^ra$riS#'T i L^ 
[00 7 7]JfcR«8 

y x y -Mzittx 3 , 5 -*s^w— jh 2 2 . 2g 

( 1 . Omol ) SrfflVvBo^oo^y-te'yS: l 2 0 Omlffl 
#1 2 0.2g (JR*9 1.9%) SMT^^F 

49 0 0 (^u^v-ytm) . ®l£ : BmzcWjaz^ 
yy^f. chntcs^w. nvmm&tmft, 1 h 

-NMR&lX 3 i P-NMRfcWtU [N 
= PC-OC 6 H 3 (-CH 3 ) 2 ),. 7 (CI) 
o. 3 ] n 'J;HtXXf^S 
-Ii:£5tf2Lrt:. ^gsftlzte^Xhrnkco^^US-fr 
NattaSWHSU RJ6»li^Ta«J!tt**WV*;*? U- 
fcfcofc. BNattOMKtcBl 2B*H*5?U *X* 
zf'J;^7D7-f KfccORjSti7 2B#H* J 3§rtfc^ 

[00 78] it©W9 

7xy-M:ftiT2-t7h-yH4 4.2g (1.0m 
ol) SrfflVK ^no^y-bVSrl 3 0 Omlfflv^SJ^Mi 
ib«W2i:B«lc»6*ffW 8Efe8fP@fcl4 0.2g 
<JD», 8 9.0%) ZWz. n& s ?%tfH-m.89 0 

. 1^14 8-c. 5%mmm^i& 



S3 6 0-C. #8?i&JK3 8 0x:. »j CHNtc 

Jn*4H*tt*3lMh 1 H-NMR&tf 3 1 P- 
NMR£«J£U [ N = P (-OC 

i o H 7 ) i . 8 5 (CI) o . i 5 ] nX&2tlh*X 
ifc— h 'J )Vm^T)VX'h h Z t £5812 Ltz . 

ftTS^*WVVX? •;•-£$:->*:. l£Natg<7>i8SS&: 
[0079] )AMM 1 0 

X=7(^ WH^y—A'S. 5g ( 0.0 5mol) t7xy 
-;U6 5 . 9g (0.7mol) k ?aaOfeV6 0 Oinli: 
SrffOK'? . m iV^X\,zWkLX 1 2 7*C4-CffilU 
tz. *£'VkBMM-l>-iJ , 7A2 8.4g(0.7 1*>l)«0 
4 8%^&£3 0#HC;b*:-?TiirFU KJS^+O 
* (*®Ht7- f U *> A7K^?gi*o*RV7 x J-)Voy 

Lfe. ^<7)SKf5?SOiaKii9 0~1 3 3'CT'^O. & 
m&ficry£7mii&t>-M^&fX7 %X'h^tz. tK®^ 

h y *7J**mm*£:&mTi-xx traw^^x y 
»«ism»Ta. 1 3 3x;T5«rta«!MKLfcB*. ^tss 

+*»fc4itt*Utt*3WV**Rtf>7 x y-;UNaJgk uy*^ 
>-y-;K50Na^i:*^{iJL, »6ffl[li«ftTSn»tt3&« 
»U5D- tw^r-ost. SJ£SS4'O*^-3& I 5 0 0ppm 
JaT(c=Sr*4"r'BWc-r4fc«)K:8^IBS:l?tfc. 

03 5%^on^.>-lf>'^Sl 6 5.6g (0.50mol) 
&^ait^*^^^fcSDi.^HU r jDSltT. 13 3"C 
■C3B#IB^B*t^. 

[0080] Ztib {iSiJtc^'AQ- h^ai^SrWtfcT 

^$r(ii^l L<04D77X3tC. 7x/-^3 7.6g 
(0.4mol) t?DD\y-b>3 00ml k 5:^05X0. 

h U 1 6 . Og ( 0 . 4mol ) C04 8%*^?R 
SrfflV>T. «7x/-;K7)N^?onO"fe'>' 
^^PSiLVv:. Z<M>cr)Zft(r>K®mizi\\z.. 133 
•C-C7 2B$l3Jtf#Ui#. TOi^Tt=5r*>-p/c. 

sumznmmi tmrnzmwrnmL. mi-£Mfti o 

2. 7g (JR3S9 2. 7%) *<#^,<X^. 
8 20 (^'J^fl/yiS) . ilU^ : BJ?l^»>^Sr*§ 
-f. 5%ft*M4<iSJ£3 4 0-C. i)-»SJg3 6 0-C. U 
CHNtHR^W. jD*#jg14ig»?h 1 H- 
NMRSl/ 3 1 P-NMR£Sl5tU [N = 

P (-m-OC 6 H 4 O-) o.o 5 (-OC 6 H 5 ) 

1.8 (Cl)o.j]n^**W***-''!" 1 * 1 
Xf^tfe 5;!: Sr51f2L^. 



(&3) )00-198793 (P2000-19i!8 



[008 1] Jt&flll 1 

7xy-;Hcfti.T7iy-^4 7. Is (0. 50mol) 
hY^V^UX.S J— ^5 0. Og (0. 5 0mol) b% 

m^&m-iittMM2k.fflmz%j&zfi*>K &&&&& 

ftl 0 6.8g (JR*9 3.9%) mfiTHl^ 
SL7 3 0 W)XT-\syWk%) . fflUS : BJK&li^fc^ 
5%Mfi^-tSJg2 9 0*C. #»iBJ&3 0 5K:. 

yy&^m^ chn7g*#«. twkftm&mft. 1 h 

-NMR&tf 3 1 P-NMR£W£U ^-ft^** [N 
=P (-OC 6 H 5 ) , . o (-OCH 2 CF 3 ) 
0.8 5 < C1 > 0.15^ nX'&Ztl&*A*-hV>U 

da L . RJCfgfi^^TSTitMi^v \x 5 1» -tc=S: ■» iz . 
[0 0 8 2] HMMl 2 

7i/'-;W:ftiT7iy-;l'7 0.6g (0.7 5mol) 
t hi) 7;^ni^yf3j-- )V2 9 . Og (0.2 5mol ) 
b*m^h£MlZ!mM2 bmmifZRfoZ'tf<*\ Sfefcfe 
Wl*9 7.6g (JR^9 0. 1%) fcttfc. 

5%aJt^-iSJg3 0 5"C. #S£ffiJg3 0 5 
/C. y>-&*^, CHN7c3i#tFL JO*4M*tt«*fl\ 
i H-NMRM 3 1 P-NMR2r$)5tU aWt**** 
[N=P (-OC 6 H 5 ) i . 5 (-SCH 2 CF 3 ) 
0.3 (CI) 0.2 ] nT»8*l**X*-hUA«x 

7i/-M h y 7^3roi^ *-;wNaS* { $T 

di t . ROTi^TSTitMxam 5 y -tc^ro . 
% fritz. 

[0083] Jt^J 1 3 

ifc2L«4a77X3t. 7x^- /W94. lg ( 1. 
Omol) tl^t^itb'J^Aloe.Og ( l.Omo 
1) £7 1 h7bKo:77><600iiili:£ff , 7lX9. flt# 

6 5.6g (0.5 Omol) £ 1 BSShWtTWT U 

?t. *<m*4 jw<x&mLx 7 oxix-e^mm^m 

ffU WC2 5XJT1 6tiffltmVtlbZ*>TWlHim 
S*U ?no<y-te'y6 0 0ml£jD;tTRfS8!)£?Pi 

1 1 2. ig (ir$9 7.o%) tf®t>titc. mm^m^ 

^58 9 0 (#U :4ft*) . MU&l 0 3-C. 5% 

«fi^iaS3 3 o-c. #8?i&g3 5 ox:, y y-s^r 
cHNTc^^ff. jta*4MWttaas4h 1 h-nmr 



a yr 3 1 p-NMR*8»gU *£j»tt*>»irj& { llttfif! 
1 i: H-lf &&<D*X*- h U x -JVX'foh L 
bZm&Lfztfi. 1 H-NMRSl/ 3 1 P-NMROf 
■v — h±fc«i^f COP - OHtt^tC**"t4 tr-?#fg 

[0084] immi 4 

i.^2Lc04D75X3fc, 7x/-;H12.9g 
(1.2mol) t hUX^PTSyi 2 1.4g ( 1 . 2mo 
1) fc7 i h7tKc?77>"600mli;2:f¥'9$l>K 8t# 

}§«E165.6g (0. 50mol) £ 2^I*^tTWTL 

-e-ctflL 2 5TrC5B«BH«*U J5fc*-f;W<*tc 
?i« LT 7 4 "COiaSt'jlgatff Ltz. 20 B$f§f£t=K 

£S£U ?on<^y6 0 0ml ^jDxTRjS^lSrS 

*» u msstfa 1 1 mmizmwmm l . n-fettPHtt 1 

1 3. 3g (JR3S98. 0%) Ti^t^ix/c. MM^^ 
»8 9 0 (-f'JX^yilt) . KL41 0 5.5%fi» 

^-ag3 3 ox:. ^«tag3 4 9-c. y >ttm. c 

jfsSO*;*.*^ h y /Hl^'^ x —iUX'h 2r 5112 U 
^. 

[0085] Jt^ll 5 

^7t2L<04P7 7^3ts 7x^-^94. lg ( 1. 
Omol) k*l$-(t;*y^A5 6. lg ( 1 . Omol) bfcA 

0 0mlt7 : 'h77*^-;U*X*x»>A7'DS H 2 0 . Og 

(o.o 6moi ) b s-fposxo « flifrF*;*.*^ h y^* 

^n5^ H£03 5%^na'syHf>'^?gl 6 5.6g 
(0.5 Omol ) 2: 1 B^SWCSSTL^. ^-£0^. 2 5 

RJE^tc^ao'<y-fe'>'5 0 0ml2-ani.T#S?L. ^tl 

«i bnmzftwmL. n&tmfflkioe.4x (jr 

*9 2.6%)'*«»<5><Xfe. S«¥%^M8 9 0 (^ 

^fi/yiS) . HjAi o 5-c. 5%**^-ag3 

3 3-C. ftffim.3 4&'C. 'J^t$, CHNtc3I# 
ftrtcif-JKttaaMJ-^ 1 H-NMRRV3 i P-NM 

■fcX*- V y ;WK^'7 x -;WTS> i> ^ b 2:5112 1^*^ 

1 H-NMR#If3 1 P-NMROf^-biCliSf 
COP - O Ht&'&lZ&Zk-t h \Z-9tmh htitz . 

[0086] immi 6 

^.^2Lc04P77^.=Ifc. 7x/HU9 4. lg ( 1. 
Omol) bW^lVT^y 1 5 1.8g ( 1 . 5mol) i: 
4-^^;UT5yey>-'>'6. 5g (0.05mol) tSr 



(?1 4) )00-1 98793 ( P 2 0 0 0 - 1 9si!8 



7uaKy*£ymW.l 6 5. 6g (0.5 0mol) £H$ra 
aWTMTtrt:. 2 5-C-C2 0l^ra«tfL/ii: 

JIU m©fei?ll#l 0 9.8g (108*9 5.0%) 
£>ix*:. fi»¥Wf*89 0 (^UX^l^y^») . 
0 6X:. 5%S«^iaJK3 3 2-C. #S?i&£3 

4h i H-NMR&tf 3 1 P-NMRSrSfl^U 2Mb& 



[0087] m~2c. satm~i4&ifttittwi 

*3-4(c. IBtm~14RtfJt«flf|l-~l 6^*5(7 

h*&m<r>nmt. ±wtm* w?m. mm) . jd^p 

tt (1MB) . ISftSJBtt (SHB) &tf;6D*4tf»fttS3i# 
[0088] 

[Sll] 





ft. ft 


ft * 












8 


% 




•c 


t 


X, 




1 


1144 


99.0 


890 


103 


336 


354 




2 


114.7 


992 


700 


110 


330 


351 




3 


1148 


99.3 


900 


111 


330 


351 




4 


112.1 


97.0 


900 


111 


330 


351 




5 


114.4 


99.0 


880 


110 


333 


349 




6 


1143 


99.0 


870 


109 


333 


350 




7 


1141 


9a7 


880 


107 


337 


350 




8 


1148 


99.3 


890 


109 


330 


351 




9 


117.2 


98.0 


780 


94 


295 


340 




10 


1403 


98.0 


930 




369 


380 




11 


16L0 


972 


890 


152 


365 


397 




12 


1083 


97.4 


930 




348 


348 




13 


1102 


98.0 


780 


96 


300 


310 




14 


11R6 


97.9 


760 


98 


310 


310 



[0089] 



[*2] 
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^ 












g 


% I 








<c 




1 


95.0 


90.0 


870 


— 


329 


340 




2 


100.0 


9L3 


870 


— 


332 


350 




3 


99.9 


88.6 


880 


— 


330 


345 




4 


100.0 


93.5 


870 





330 


350 


it 


5 


99.9 


93.4 


870 





333 


350 




6 


105.1 


945 


880 


102 


335 


351 




7 


108.9 


95.5 


780 


92 


290 


331 




8 


120.2 


9L9 


900 


,. 


365 


379 


& 


9 


140.2 


89.0 


890 


148 


360 


380 




10 


102.7 


92.7 


820 





340 


360 




11 


106.8 


93.9 


730 




290 


305 




12 


97.6 


90.1 


740 




305 


305 


M 


13 


112.1 


97.0 


890 


103 


330 


350 




14 


iia3 


96.0 


890 


105 


330 


349 




15 


106l4 


92.0 


890 


105 


333 


348 




16 


100.8 


95.0 


890 


106 


332 


349 



[0090] [«3] 









ffi$ n*KOH/g 




wt% 


w t% 


£8185 


wm 








i 


<0.01 


0.01 


0.03 


0.06 


0.36 


0.07 




2 


<0.01 


<0.01 


0.02 


0.04 


0.18 


0.04 




3 


<0.01 


0.02 


0.06 


0.11 


0.28 


0.12 




4 


<0.01 


0.02 


0.05 


0.10 


0.28 


0.11 




5 


<0t01 


0.01 


0.03 


0.05 


0.36 


0.08 




6 


<0.01 


0.02 


0.05 


0.06 


0.35 


0.07 




7 


<aoi 


0.02 


ao6 


0.12 


0.30 


0.19 


m 


8 


<aoi 


<0.01 


0X12 


0.04 


0.14 


0.04 




9 


<aoi 


0.01 


0.03 


0.07 


0.27 


0.09 




10 


<aoi 


0.01 


0.02 


0.03 


0.08 


0.06 




11 


<0.01 


0.02 


0.06 


0.12 


0.28 


0.10 




12 


<0.01 


0.02 


0.06 


0.10 


0.37 


0.15 




13 


<0.01 


0.03 


0.07 


an 


0.35 


0.09 




14 


<0.01 


0.03 


0.06 


au 


0.30 


aio 



[00 9 1] 



[«41 
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1 9HI8 









m& mgKOH/g . . 




wt% 


wt% 












i 


0.09 


6u88 


1452 


20.55 


42.08 


1553 




2 


0.08 


340 


10.50 


19.98 


32.66 


1551 




3 


aio 


L57 


4,71 


7.41 


28.00 


498 




4 


0.12 


6.00 


13.99 


20.63 


39.99 


1456 






0.12 


5.00 


14.00 


20X0 


40.12 


1433 




c 

Q 


0.10 


Z39 


753 


1445 


3L31 


9.69 




7 
i 


0.31 


2.33 


7.55 


1556 


30.12 


8.54 




8 


0.11 


4.07 


5.02 


7.75 


9.69 


5.99 


R 


9 


0.15 


1.89 


5.07 


1L52 


26.52 


7.06 




10 


0.20 


1.60 


450 


12.94 


36.86 


9.69 




11 


0.16 


2.34 


7.52 


1452 


30.06 


9.05 




12 


0.18 


357 


10.01 


18.68 


31.02 


12.00 


« 


13 


0.04 


0.11 


L48 


aoo 


&95 


2.08 




14 


0.03 


0.10 


0.75 


L51 


454 


1.35 




15 


0.06 


0.14 


0*1 


2.69 


6.86 


0.51 




16 


0.03 


0.08 


0.41 


L44 


5.10 


0.97 



[ 0 0 9 2 ] i!i3~4 <k 9 . *SHBO«3tifefcJ: 9-£j£ 

[oo9 3] mmmi 5-1 7 

3IWBiJJf'J;&-#*-hW» CfS<8>£ : a-Koy S 
-2 0 0 ON. £fiyy ! -7l»'/7 , 7Xf7^^ 
(1*) fl) 1 0 0*MC»fC. Xfftffll . 7X{i8T1S 

it Ufc*x*=> h u jvwJy x u 12.5 

SBSr&djnLT. S^-TS^. 2 5 ran* 



£«>>KiUt*ffinT % 7MWMWSME 
[0094) itim\l 7-23 

HJfefiRl i rwt h y ;n*^7 x y ^ 

ktnmi. 2. 6. 13, 14. 15X 

\mm2A 

y;Hti/7x-;p5j-y d"7-Srfflv^v>l^|- 
tt. ISfeffSlfclBiaSfc:. WKMrfftftfcIWB**T->fc. & 

[0095] 
[«I5] 



(*1 7) 100-1 98793 (P2 00 0- 



1 9&I8 





2K*#^ h y 


/\ 7 n- 


T4?y h 
kgf cm/ cm 


g/lOmin. 


% 


15 


^ffi^ 1 


52500 


9.8 


12.1 


to 


16 


mmm n 


52000 


9.7 


12.4 


m 


17 




52500 


9.9 


12.0 




17 


tt&W l 


40300 


6.3 


18.0 




18 


Jfc«« 2 


41700 


7.2 


17.9 


it 


19 


JfctM* 6 


41500 


6.5 


17.9 




20 


it««13 


45700 


7.3 


1 15.8 




21 


Jt<S^I14 


49500 


7.5 


15.0 




22 


Jt««15 


46500 


7.3 


15.9 


M 


23 




50000 


8.0 


14.6 




24 




53500 




10.4 



[ 0 0 9 6 3 m5 X 0 . *&W<rmmiz£ <0-&&Zil 
fife***- h 'J /UKx^/UcJt^T . 8JJl§i: L 

[0097] 



[SUfiB] TfiU 2&2M4B (2000. 2. 4) 
[»»W«<0«H3 

[ff*3Bi] « ( i ) T$kztiz>mtf.xi*mmvt*x 



^-2 0 0*Cl=«ttU io2 ) KJS^*#4£RJ5S^ 



8) )00-198793 (P2000-19i!8 



X 

. I 

(_p=N-) n 



/atJUilfiZttT 5 y«5r^ bfcv If* 

« i tcGtt£>H&&. 

t if *« 3 ] r;u* u ^Jg-fk-^^r/w* y &B*& 

[|f*«4 3 Tm&^t^X-'V&ttVC&fanTlV 
ij >J &JWS*PiH-i> KIR L > RJE^lc . T^SS* 1 

l o-Cfiv^iaKKHTif aif*«l fc:IB»<^JSft. 



(1) 



[»IE2t#lJSg=&3 00 1 0 

[|«EF*JS3 
[00 103 

im*m&i>t&><vzm *wm. ( 1 > ■?* 
/i^^t^^T/i^y&JWgii. ^mm^izxx 

fUcHtU 1 ) *tS»«+'?'«DRJ»i* £J£&gS:W$ 
«>RjS»i. SJSi&KS: 4 0—2 0 OiCteftgtU fio 



(51) Int. CI. ? 

C08L 69/00 



F I 

C0 8L 69/00 



T-73-K (##) 



C72)»PJ# 4>H Sp] 

$gft»^aTfJjllrtBriDK^S»463 *«-ft 

(72>»#* mm &m 

(72)&B#g K 

*ftJft«»WllrtBIlB9Bil»463 ^«-ft 



(72) ^BJ^ ffii «fr 

F*-M*#) 4H050 M02 AC90 BB11 BB15 BB16 
BB19 BB21 BB24 BB25 BB70 
BC10 BC37 BD20 BD70 BE10 
WA15 WA23 WA28 
4J002 CF031 CG001 EW156 



